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(54) IMAGE CAPTURING APPARATUS

(57)  Animage capturing apparatus is disclosed. The
image capturing apparatus has an image capturing sec-
tion configured to capture an image of light and obtain
image data; an image display section configured to dis-
play the image data obtained by the image capturing
section ; a storage section configured to store the image
data obtained by the image capturing section; an inter-
face section configured to be connectable to an external
storage device; and a control section configured to cause

FIG. 1

the image data obtained by the image capturing section
to be stored to the external storage device connected
through the interface section, and after the captured im-
age data are stored to the external storage device, if an
automatic sub-image creation is turned on, the control
section is configured to automatically convert the image
data to image data having a smaller size and to automat-
ically store the converted image to the storage section
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Description

[0001] The present invention relates to an image capturing apparatus.

[0002] At present, many mobile phone terminal devices are provided with a picture (image) capturing function. The
image capturing function has various image capturing modes. Among them, there is a mode mainly for which an image
is displayed on a screen of a personal computer or the like and/or pictures are printed (this image capturing mode is
called a digital-camera mode). In this digital-camera mode, images having various sizes can be captured. For example,
many mobile phone terminal devices can capture wide-angle images and panorama images as well as images having
the same aspect ratio as that of a liquid crystal display screen having the size according to the video graphics array
(VGA) (640 pixels x 480 pixels) (hereinafter, this size is referred to as the VGA size).

[0003] Since the data amount of an image captured in the digital-camera mode is large (e.g. 0.3 MB or greater), an
external memory medium that stores captured images is directly attached to such a mobile phone terminal device. An
external memory medium typically used for such a mobile phone terminal device is a flash memory card.

[0004] In an image capturing apparatus, such as a digital camera, since the data amounts of captured images are
generally large, they are stored to an external memory medium such as a flash memory card (for example, see Japanese
Patent Application Publication No. 2008-54128).

[0005] In the foregoing image capturing apparatus such as a mobile phone terminal device with an image capturing
function and a digital camera, when an image larger than the size of a display screen is captured, although data of the
image are stored to an external memory medium, they are not stored to the main body of the image capturing apparatus.
[0006] In such an image capturing apparatus, when the user carries the image capturing apparatus around with him
or her without the external memory medium attached, because the captured images have been stored in the external
memory medium, he or she has no way to present captured images to others. In addition, to store a captured image to
the internal memory of the image capturing apparatus, it is necessary to move or copy an image stored in the external
memory medium to the internal memory of the image capturing apparatus. Thus, there was a problem that such an
operation imposed some effort on the user.

[0007] In view of the foregoing, it would be desirable to provide an image capturing apparatus that is capable of storing
a captured image not only to an external memory medium, but to a main body of an image capturing apparatus.
[0008] Accordingto an embodiment of the present invention, there is provided an image capturing apparatus including
an image capturing section, an image display section, a storage section, an interface section, and a control section. The
image capturing section captures an image of light and obtain image data. The image display section displays the image
data obtained by the image capturing section with a predetermined number of pixels. The storage section stores the
image data obtained by the image capturing section. The interface section are connectable to an external storage device.
The control section causes the image data obtained by the image capturing section to be stored to the external storage
device connected through the interface section, when the captured image data are stored to the external storage device,
the image data whose number of pixel exceeds the predetermined number of pixels to be converted into image data
having the predetermined number of pixels, and the converted image data to be stored to the storage section.

[0009] In the image capturing apparatus according to an embodiment of the present invention, when image data
captured by the image capturing section are stored to the external storage device, image data whose number of pixels
has been converted into the number of pixels corresponding to the size of the display screen are automatically created
under the control of the control section. The converted image data are stored to the internal storage section of the image
capturing apparatus. In other words, the image capturing apparatus according to an embodiment of the present invention
has a backup function of automatically storing an image whose number of pixels has been converted into that of the
size of the display screen to the internal storage section of the image capturing apparatus after an image captured by
the image capturing section is stored to the external storage device

[0010] As described above, in the image capturing apparatus according to an embodiment of the present invention,
an image captured and obtained by the image capturing section is stored to the external storage device. At that point,
image data whose number of pixels has been converted into a predetermined number of pixels (the number of pixels of
the display screen) are automatically created. The converted image data are stored to the main body of the image
capturing apparatus. Thus, according to an embodiment of the present invention, image data captured and obtained by
the image capturing section can be easily converted into image data having a size and a data amount suitable for the
image display section of the image capturing apparatus and left in the image capturing apparatus. In addition, according
to an embodiment of the present invention, even if the external storage medium has been removed from the image
capturing apparatus, image data can be satisfactorily stored to the image capturing apparatus. Thus, the user can carry
a large number of captured images around with him or her.

[0011] Preferably, the image capturing apparatus is suitably applicable, for example, for a mobile phone terminal
device with a built-in camera, more specifically, to an image capturing apparatus having a function of storing data of
captured image to an external memory.

[0012] Various respective aspects and features of the invention are defined in the appended claims. Combinations of
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features from the dependent claims may be combined with features of the independent claims as appropriate and not
merely as explicitly set out in the claims.

[0013] Embodiments of the invention will now be described with reference to the accompanying drawings, throughout
which like parts are referred to by like references, and in which:

FIG. 1 is an outlined block diagram showing a mobile communication terminal device according to an embodiment
of the present invention; and

FIG. 2 is a flowchart showing a procedure of a storage process for a captured image according to an embodiment
of the present invention.

[0014] Next, with reference to the accompanying drawings, an embodiment of the present invention will be described.
[Structure of image capturing apparatus]

[0015] In this embodiment, for example, a mobile communication terminal device having an image capturing function
as an image capturing apparatus will be described. In this embodiment, the mobile communication terminal device is a
so-called mobile telephone terminal that wirelessly communicates with a base station for wireless telephones.

[0016] FIG. 1is an outlined block diagram showing a mobile communication terminal device according to this embod-
iment of the present invention. As shown in FIG. 1, the mobile communication terminal device designated by reference
numeral 10 includes an antenna 11, a control section 12, a communication circuit 13 connected to the antenna 11, a
display section 14, an operation section 15, and a storage section 16. The mobile communication terminal device 10
also includes a speaker 18 that outputs a communication voice, a microphone 19 that collects a communication voice,
and a voice processing section 20 that converts communication voice data from digital data to analog data or vice versa.
The mobile communication terminal device 10 also includes a wireless LAN communication circuit 21 and a wireless
LAN antenna 22.

The mobile communication terminal device 10 also includes a camera 23 and an interface section 24.

[0017] As shown in FIG. 1, the mobile communication terminal device 10 also includes a control line 25 and a data
line 26. The control line 25 is a signal line through which signals that control each section of the mobile communication
terminal device 10 flow. As shown in FIG. 1, several sections of the mobile communication terminal device 10 are
connected to the control section 12 through the control line 25. The individual sections are processed under the control
of the control section 12. On the other hand, the data line 26 is a signal line through which data are transferred between
sections connected thereto. The mobile communication terminal device 10 also includes a power supply section (not
shown). The power supply section supplies electricity to each section of the mobile communication terminal device 10.
[0018] The control section 12 includes an arithmetic control unit such as a central processing unit (CPU) and controls
each section of the mobile communication terminal device 10.

[0019] The communication circuit 13 transmits through the antenna 11 a transmission signal to a mobile phone base
station (not shown) and receives a reception signal therefrom under the control of the control section 12. The commu-
nication circuit 13 also modulates and demodulates a radio wave transmitted to and received from the mobile phone
base station. The wireless LAN communication circuit 21 modulates and demodulates a radio wave according to pre-
determined modulation/demodulation systems under the control of the control section 12 and transmits and receives a
radio signal to and from an external access point device (not shown) through the wireless LAN antenna 22.

[0020] The display section 14 (image display section) is composed of a liquid crystal display (LCD) or the like. In this
embodiment, the screen size of the liquid crystal display is 640 pixels x 480 pixels (VGA size). In this embodiment, the
screen size of 640 pixels x 480 pixels may be full screen size the full screen size or the size of an area in which a captured
image is displayed. When the full screen size is larger than the size of the area in which an image is displayed, an area
for additional information is disposed around the area for the image.

[0021] The operation section 15 includes a jog dial, a key pad, and so forth. With the operation section 15, the user
can input a telephone number, mail text, and so forth. In addition, with the operation section 15, the user can perform
an image capturing operation and a mode setting operation of the camera 23.

[0022] The storage section 16 is composed of a nonvolatile memory such as a flash memory (semiconductor memory).
The storage section 16 stores various types of data such as a telephone directory, a schedule, mail messages, moving
images, still images, music, application software, bookmarks, and web pages, and computer programs.

[0023] In addition, the storage section 16 has a data folder (image storage section) dedicated to store image data (sub
image) created by decreasing the number of pixels of image data (main image) that are captured and output by the
camera 23 (number-of-pixels conversion process).

[0024] The image size (number of pixels) of a main image is designated by a user’s operation. Although details of the
number of pixels of a sub image will be described later, when the number of pixels is converted, the size of a sub image
is converted into the screen size (640 pixels x 480 pixels, VGA size) of the display section. However, when the image
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size of a main image is the same as or smaller than the VGA size, the image size of the main image is not changed,
namely the number of pixels of the main image is not converted. Likewise, when the aspect ratio of a main image is
special (namely, the aspect ration is not 4 : 3), the number of pixels of the main image is not converted.

[0025] The camera 23 (image capturing section) includes an image sensor, a lens mechanism that transmits incident
light of an object to the image sensor, and a captured image signal processing section that processes the image signal
obtained by the image sensor and outputs the processed signal. The camera 23 can capture images having various sizes.
[0026] In addition, the mobile communication terminal device 10 is connected to an external storage device 30 attached
to a card slot (not shown) of the mobile communication terminal device 10 through the interface section 24. In other
words, data can be transferred between the mobile communication terminal device 10 and the external storage device
30 through the interface section 24. In this embodiment, as the external storage device 30 that stores data of an image
(mainimage) captured by the camera 23 (hereinafter, the external storage device 30 is referred to as the external memory
30), a flash memory card is used.

[0027] In addition, the interface section 24 is connected to a communication port 27. The mobile communication
terminal device 10 can be connected to an information processing device (a personal computer, an external hard disk,
or the like) through the communication port 27. When the mobile communication terminal device 10 is connected to an
external information processing device through the communication port 27, image data stored in the storage section 16
of the mobile communication terminal device 10 can be transferred to the external information processing device. The
external information processing device and the communication port 27 are connected through a predetermined com-
munication cable such as a universal serial bus (USB) cable.

[0028] In the mobile communication terminal device 10 of this embodiment, when the external memory 30 has been
selected as a storage device in the state that the external memory 30 has been attached to the mobile communication
terminal device 10, image data (main image) of an image captured by the camera 23 are stored to the external memory
30 without changing the size of the image data. At this point, a sub image is automatically created in such a manner
that the size (number of pixels) of the main image is converted into the size of the display screen of the display section
14 and data of the sub image are stored to a sub image storage folder (image storage section).

[0029] In the mobile communication terminal device 10 of this embodiment, when data of a main image captured by
the camera 23 are stored to the external memory 30, a sub image corresponding to the main image is backed up to the
main body of the mobile communication terminal device 10. The main image and sub image storage processes are
performed under the control of the control section 12. The reason why a sub image is stored in the size of the display
screen is in that an adequate image quality is secured when the sub image is displayed in the full size of the display
screen (the image quality of the sub image is prevented from being deteriorated).

[0030] The foregoing sub image creation and storage processes are performed in an image capturing mode in which
an image is displayed on a large screen, for example, of a personal computer and an image is printed, namely a so-
called digital-camera mode. Thus, in an image capturing mode in which an image for a standby screen is captured (this
image capturing mode is called a wallpaper mode) and an image capturing mode in which a moving image is captured
(this image capturing mode is called a movie mode), the sub image creation and storage processes are not performed.
[0031] Table 1 shows an example of the relationship of data sizes of main images and those of sub images corre-
sponding thereto of the mobile communication terminal device 10 according to this embodiment.

[Table 1]

Sizes of main images Sizes of sub images
0.3 MB (640 x 480)
1 MB (1280 x 960)
2 MB (1632 x 1224) 0.3 MB (640 x 480)
3 MB (2048 x 1536)
5 MB (2592 x 1944)
2 MB (wide: 1920 x 1080) | 2 MB (wide: 1920 x 1080)
Panorama (2592 x 960) Panorama (2592 x 960)

[0032] As shown in Table 1, the sizes of sub images corresponding to main images having the same aspect ratio as
that of the display screen according to the VGA standard are all 640 pixels x 480 pixels (0.3 MB). On the other hand,
for wide angle images and panorama images (those having different aspect ratios from that of the display screen
according to the VGA standard), sub images that have the same sizes as those of the main images are created. This
is because when an image having an aspect ratio different from that of the display screen is stored in the size of 640
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pixels x 480 pixels, since part of the image is cut on both lateral sides, there is a risk of which an important image portion
is erased. The sizes of sub images are not limited to those in the example shown in Table 1, but the user can change
them when necessary.

[Storage process of captured images]

[0033] Next, with reference to FIG. 2, a storage process for captured images according to this embodiment will be
specifically described. FIG. 2 is a flowchart showing a procedure of a storage process for captured images according
to this embodiment. FIG. 2 shows examples of messages (D1 to D4 in FIG. 2) displayed on a display screen (liquid
crystal display) of the display section 14 when a captured image is stored (in steps S4, S5, S7, and S9).

[0034] First, the mobile communication terminal device 10 is placed in the image capturing mode and an image is
captured (at step S1in FIG. 2). At this point, a main image is captured in any of the sizes (a size greater than 640 pixels
x 480 pixels) shown in Table 1. Thereafter, it is determined whether or not the external memory 30 (flash memory card)
has been attached to the mobile communication terminal device 10 (at step S2 in FIG. 2).

[0035] When the external memory 30 has been attached to the mobile communication terminal device 10, the deter-
mined result at step S2 becomes Yes and the flow advances to step S3. At step S3, it is determined whether or not to
automatically create a sub image corresponding to the main image captured by the camera 23. The automatic sub image
creation "ON" or "OFF" state is pre-set on the monitor screen before a main image is captured.

[0036] When the automatic sub image creation setting is in the "ON" state at step S3, the determined result at step
S3 becomes Yes. In this case, the main image captured by the camera 23 is stored to the external memory 30 without
changing the number of pixels. In addition, a sub image corresponding to the main image is automatically created and
stored to the sub image storage holder of the storage section 16 (at step S4 in FIG. 2). At this point, as represented by
the screen D1 shown in FIG. 2, a message indicating that the main image will be stored to the external memory 30 and
the sub image will be stored to the main body of the mobile communication terminal device 10 is displayed. After the
main image and the sub image are stored, the mode returns to the image capturing mode (at step S6).

[0037] When the process is performed at step S4, if the storage section 16 of the mobile communication terminal
device 10 does not have an enough space or has stored a maximum number of files it can store, unnecessary data are
deleted from the storage section 16 so as to secure a storage space for sub images.

[0038] If an interrupt such as a voice incoming call occurs while the main image and the sum image are being stored
at step S4, although the storage process for the main image to the external memory 30 is continued, the storage process
for the sub image to the main body of the mobile communication terminal device 10 is cancelled.

[0039] In contrast, when the automatic sub image creation setting is in the "OFF" state at step S3, the main image
captured by the camera 23 is stored to the external memory 30 (at step S5 in FIG. 2). At this point, as represented by
the screen D2 in FIG. 2, a message that indicates that the main image will be stored to the external memory 30 is
displayed on the display screen of the display section 14. After the main image is stored, the mode returns to the image
capturing mode (at step S6).

[0040] Thereafter, returning to step S2, a process performed in the case that the determined result at step S2 is No
(when the external memory 30 has not been attached to the mobile communication terminal device 10) (a left-side flow
in FIG. 2 (steps S7 to S10)) will be described.

[0041] In the following, an example of a process of storing a main image that has been temporarily stored in the main
body of the mobile communication terminal device 10 to an external information processing device such as a personal
computer or an external hard disk (not shown) will be described. In this case, it is assumed that the mobile communication
terminal device 10 and the external information processing device have been connected through a communication cable
such as a USB cable. In addition, in the following process, it is assumed that the automatic sub image creation setting
is in the "ON" state.

[0042] When the determined result at step S2 is "No", the main image captured by the camera 23 is stored to the
storage section 16 of the mobile communication terminal device 10, but a sub image is not created (at step S7 in FIG.
2). At this point, as represented by the screen D3 in FIG. 2, a message that indicates that the main image will be stored
to the main body of the mobile communication terminal device 10 is displayed on the display screen of the display section
14.

[0043] Thereafter, itis determined whether or not to store (move or copy) the main image stored in the storage section
16 of the mobile communication terminal device 10 to an external information processing device (at step S8 in FIG. 2).
When the main image is stored to the external information processing device (the determined result at step S8 is Yes),
the main image is stored to a storage section of the external information processing device through the interface section
24. When the main image is stored, a sub image is automatically created and the sub image is stored to the sub image
storage folder of the storage section 16 (at step S6 in FIG. 2). At this point, as represented by the screen D4 in FIG. 2,
a message that indicates that the main image will be stored to the external information processing device and the sub
image will be stored to the main body of the mobile communication terminal device 10 will be displayed on the display
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screen of the display section 14. However, when the mainimage is moved to the storage section of the external information
processing device at step S9, the image data of the main image stored in the storage section 16 of the mobile commu-
nication terminal device 10 are deleted.

[0044] At step S9, only when the main image is moved to the external information processing device, data of the sub
image may be stored. When the main image is copied to the external image processing device, data of the sub image
may not be stored.

[0045] After the main image and sub image storage processes are completed at step S9, the mode returns to the
image capturing mode (at step S10).

[0046] On the other hand, when the determined result at step S8 is No (when the main image is not stored to the
external information processing device), the mode returns to the image capturing mode (at step S10).

[0047] In this embodiment, as described above, a sub image corresponding to a main mage captured by the camera
23 is created and stored to the main body of the mobile communication terminal device 10.

[0048] In the foregoing example, in steps S7 to S9in FIG. 2, data of a main image are stored to an external information
processing device such as a personal computer or an external hard disk. Instead, for example, after a main image is
stored to the storage section 16 of the mobile communication terminal device 10 at step S7, the external memory 30
such as a flush memory card may be attached to the mobile communication terminal device 10 such that the main image
is stored to the external memory 30. In this case, when the main image is stored to the external memory 30, a sub image
corresponding to the main image is created and stored in the sub image storage holder of the storage section 16.
[0049] Asdescribed above, when a mainimage is stored to the external memory 30 or an external information process-
ing device, a sub image corresponding to the main image can be automatically created and stored to the main body of
the mobile communication terminal device 10. Thus, in this embodiment, a sub image corresponding to a main image
captured by the camera 23 can be easily left in the main body of the mobile communication terminal device 10. Thus,
the user can be urged to leave his or her many memories in the mobile communication terminal device 10. In addition,
even if the mobile communication terminal device 10 is not provided with the external memory 30 (or the external memory
30 has not been attached to the mobile communication terminal device 10), the user can carry many captured images
around with him or her.

[0050] In the mobile communication terminal device 10 of this embodiment, the storage section 16 is provided with
the sub image data folder (image storage section). With the sub image storage holder, sub images can be managed
separately from main images and easily edited independently from main images.

[0051] Asanexample of the image capturing apparatus according to the following embodiment of the present invention,
a mobile communication terminal device was described. However, another embodiment of the present invention may
be applied to any image capturing apparatus having a photographing function, an image display function, and an image
storage function. For example, an embodiment of the present invention may be applied to a digital camera.

[0052] In the foregoing embodiment, the display screen of the display section has the size according to the VGA
standard. Another embodiment of the present invention may be applied to an image capturing apparatus whose display
screen has any size, for example, the size according to the quarter video graphic array (QUGA) standard.

[0053] It should be understood by those skilled in the art that various modifications, combinations, sub-combinations
and alternations may occur depending on design requirements and other factors insofar as they are within the scope of
the appended claims.

[0054] In so far as the embodiments of the invention described above are implemented, at least in part, using software-
controlled data processing apparatus, it will be appreciated that a computer program providing such software control
and a transmission, storage or other medium by which such a computer program is provided are envisaged as aspects
of the present invention.

CLAUSES
[0055]
1. An image capturing apparatus, comprising:

an image capturing section configured to capture an image of light and obtain image data;

an image display section configured to display the image data obtained by the image capturing section with a
predetermined number of pixels;

a storage section configured to store the image data obtained by the image capturing section;

an interface section configured to be connectable to an external storage device; and

a control section configured to cause the image data obtained by the image capturing section to be stored to
the external storage device connected through the interface section, when the captured image data are stored
to the external storage device, the image data whose number of pixel exceeds the predetermined number of
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pixels to be converted into image data having the predetermined number of pixels, and the converted image
data to be stored to the storage section.

2. The image capturing apparatus as set forth in clause 1, further comprising:

an antenna through which a radio signal is transmitted and received; and
a communication circuit section that modulates and demodulates the radio signal.

3. The image capturing apparatus as set forth in clause 1,

wherein when the image data stored in the storage section are output from the interface section, the control section
causes the output image data to be deleted from the storage section, when a number of pixels of the output image
data exceeds the predetermined number of pixels, the output image data to be converted into image data having
the predetermined number of pixels, and the converted image data to be stored to the storage section.

4. The image capturing apparatus as set forth in clause 1,
wherein the storage section has an image storage section that is dedicated to store the image data whose number
of pixels has been converted.

5. The image capturing apparatus as set forth in clause 1,

wherein when the image capturing section has obtained image data having an aspect ratio different from that of a
display screen of the image display section, the control section causes the image data to be stored to the storage
section without causing the number of pixels of the image data obtained by the image capturing section to be
converted.

6. The image capturing apparatus as set forth in clause 1,
wherein the external storage device is a flash memory card.

Claims

An image capturing apparatus, comprising:

an image capturing section configured to capture an image of light and obtain image data;

an image display section configured to display the image data obtained by the image capturing section ;

a storage section configured to store the image data obtained by the image capturing section;

an interface section configured to be connectable to an external storage device; and

a control section configured to cause the image data obtained by the image capturing section to be stored to
the external storage device connected through the interface section, and after the captured image data are
stored to the external storage device, if an automatic sub-image creation is turned on, the control section is
configured to automatically convert the image data to image data having a smaller size and to automatically
store the converted image to the storage section.

The image capturing apparatus as set forth in claim 1, further comprising:

an antenna through which a radio signal is transmitted and received; and
a communication circuit section that modulates and demodulates the radio signal.

The image capturing apparatus as set forth in claim 1,
wherein the storage section has an image storage section that is dedicated to store the converted image data.

The image capturing apparatus as set forth in claim 1,

wherein when the image capturing section has obtained image data having an aspect ratio different from that of a
display screen of the image display section, the control section causes the image data to be stored to the storage
section without conversion.

The image capturing apparatus as set forth in claim 1,
wherein the external storage device is a flash memory card.
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6. Animage capturing method, comprising:

capturing an image of light and obtain image data;

displaying the image data obtained in the image capturing step ;

storing the image data obtained in the image capturing step in a storage section;

and

causing the image data obtained in the image capturing step to be stored to an external storage device connected
through an interface section, and after the captured image data are stored to the external storage device, if an
automatic sub-image creation is turned on, the method comprises automatically converting the image data to
image data having a smaller size and automatically storing the converted image to the storage section.
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